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METHOD OF MOUNTING A RETAINING RING ON AN ELECTRIC STARTER 



SHAFT COMPRISING A STARTER DRIVE ASSEMBLY AND CORRESPONDING 
STAR TER ~~ ~ 

Technical field of the invention 

The invention relates to a method of mounting a retain- 
ing ring on a rotating electric starter shaft, comprising a 
starter drive assembly that includes a self-disengaging 
coupling device such as a freewheel unit cooperating with 
two series of helicoid splines of complementary shapes ar- 
ranged respectively on the shaft and a bushing of a drive 
hub, which shaft has a first rear stop and a second front 
stop spaced apart on the shaft to define the course along 
which the starter drive assembly slides between the rest 
and working positions, said first rear stop being formed by 
said elastic retaining ring inserted into an annular posi- 
tioning groove of the shaft. 



Status of the technology 

Figures 1 and 2 show a starter drive assembly 10 of an 
electric starter, comprising a drive pinion gear 11 of the 
ring gear of an internal combustion engine, such as a motor 
vehicle. This starter drive assembly 10 also comprises a 
bushing 18, called carrier and a self -disengaging coupling 
device 12 which in this instance is a freewheel unit be- 
tween the pinion gear 11 and the cylindrically shaped bush- 
ing 18. Two series 15, 16 of complementary shaped helicoid 
splines are provided. The freewheel transmission device 12 
is axially inserted between the pinion gear 11 and a speed 
reducer 13 comprising an outer ring gear with internal 
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teeth 13a and cooperating with satellite gears 14 supported 
on a satellite holder 14b. This speed reducer is coupled to 
the fluted end of the shaft of the electric motor as can be 
seen in figure 1 of the document WO 00/39454, to which ref- 
erence can be made for more details, this reducer being of 
the type described in that document. The bushing 18 is in- 
tegral with a cage 19 pertaining to the freewheel unit 12. 
A shaft 17 is coupled to the satellite holder 14b of the 
reducer 13a. This shaft 17 penetrates inside the bushing 18 
and the pinion 11. 
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The two series of splines 15, 16 are arranged respec- 
tively on the shaft 17 and in the cylindrical bushing 18 of 
the starter drive assembly 17. The pinion 17 is thus inter- 
locked with the bushing 18 by the freewheel transmission 
device 12, which makes it possible to drive the pinion 11 
during the normal starting phase, and to disengage the ro- 
tating mechanical drive connection when the speed of rota- 
tion of the pinion 11 exceeds that of the bushing 18. When 
the combustion engine has started, the presence of the 
freewheel device 12 prevents the pinion 11 engaged with the 
ring gear of the internal combustion engine from driving 
the rotor of the electric motor at an excessive speed that 
could damage said motor. Such a situation could occur when 
the operator of the vehicle does not cut off power from the 
switch immediately after starting. 

The freewheel unit 12 illustrated in figure 1 is of the 
type with rollers 20 between a race of the cage 19 integral 
with the bushing 18 and an inner race attached to the pin- 
ion 11. However, it is clear that any other unidirectional 
transmission device can be used, particularly a self- 
disengaging cone clutch friction coupling device such as 
the one described in the document FR 2772433. 

At the end of starting, the starter drive assembly 12 
tends to unscrew from the splines 15 of the shaft 17, which 
causes an axial force tending to pull the end 25 of the 
bushing 18 toward a rear stop attached to the shaft 17, 
which stop is composed of a retaining ring 21 situated op- 
posite the pinion 11. This axial reaction force is added to 
the retraction forces of the movable core of the electro- 
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magnetic contactor of conventional design, after power is 
cut off to said switch, .by means of a lever (not shown) 
pivoting around an axis and one end of which is in contact 
with the movable core and the other free end is fitted in 
the groove 18a to drive the starter drive assembly in 
translation. Such an electromagnetic contactor and such a 
lever are described in the above-mentioned document WO 
00/39454. The pinion 11 quickly escapes from the ring gear 
with enough speed to avoid wear and deterioration of the 
ends of the teeth. 



4 



PCT/FR2004/000130 



A front stop 22 is arranged on the shaft 17 of the 
starter drive assembly to define the end-of-travel position 
of the pinion 11 when engaging on the ring gear. The axial 
interval separating the front stop 22 and the retaining 
ring 21 determines the course along which the starter drive 
assembly 12 slides between the rest and working positions, 
respectively, of the pinion 11. 

The retaining ring 22 (figure 2) is open, shaped like a 
"C", with a thickness on the order of 1 to 1.5mm. The sepa- 
ration between the end tips 24 of the C is slightly less 
than the diameter of the positioning groove 23 provided at 
the rear end of the shaft 17 of the starter drive assembly 
10. In the rest position, the end 25 of the bushing 18 
comes to a stop against the retaining ring 21. 

The usual rules for mounting this type of circlips con- 
sist of exerting a radial thrust (arrow F, figure 1) on the 
middle part of the ring 21 to insert it in the positioning 
groove 23 in a direction perpendicular to the shaft 17. The 
pinching of the tips 24 after insertion allows the retain- 
ing ring 21 to be held stably in the groove 23. 

Such a radial mounting of the retaining ring 21 of a 
known starter drive assembly is only possible if the posi- 
tioning groove 23 is accessible vis-a-vis the protrusion 26 
of the speed reducer 13. These protrusions 26 consist for 
example of elastic shock-absorbing bumpers 13b held in 
seats 50a of the housing 50 (partially shown) of the 
starter. These elastic means 13b therefore allow rotating 
movement which makes it possible to absorb the shocks and 
thus reduce the noise. For additional details, reference 
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can be made to the document WO 00/39454. As a variation of 
embodiment, these protrusions 26 can be made of non-elastic 
bumpers . 
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The assembly composed of the pinion 11, the self- 
disengaging coupling device 12 and the speed reducer 13 is 
inserted, after placing the retaining ring 21 in its groove 
23, into the housing 50 of the starter. 

The shaft 17 of the starter drive assembly 10 should be 
axially lengthened a distance L to allow the insertion of 
the retaining ring 21. The result is an increase in the 
longitudinal size of the starter. 

Purpose of the invention 

A purpose of the invention is to reduce these disadvan- 
tages, and to establish a mounting method to facilitate the 
insertion of the retaining ring of a starter drive assembly 
with stops on splines without the need to lengthen the 
shaft of the starter. 

According to the invention, in a first step the retain- 
ing ring is first mounted on an axial segment of shaft in 
an accessible mounting area between the groove and the 
splines, and in a second step, the starter drive assembly 
is moved axially toward the rest position so as to move the 
retaining ring along the segment of shaft to the position- 
ing groove, which is made in a service area with no radial 
access . 

The retaining ring is inserted radially on the shaft in 
an area free of any surrounding parts, and a manual move- 
ment of the starter drive assembly then pushes the ring 
into the groove, set back where radial access would not be 
possible. Such mounting makes it possible to reduce the 
longitudinal size of the starter. 
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The invention also relates to an electric starter for a 
motor vehicle equipped with a starter drive assembly com- 
prising a self-disengaging coupling device, such as a free- 
wheel unit cooperating with two series of helicoid splines 
of complementary shape made respectively on the shaft and 
in a bushing of a drive hub, a first rear stop and a second 
front stop spaced apart on the shaft to define the course 
along which the starter drive assembly slides between the 
rest and working positions, said first rear stop being 
formed by said elastic retaining ring inserted into an an- 
nular positioning groove of the shaft. The positioning 
groove is advantageously placed in a private service area 
with radial access, and below a protrusion from the speed 
reducer. 

The device can be advantageously supplemented by one or 
more of the following features: 

• the positioning groove has a front face intended to axi- 
ally block the retaining ring in the service area; 

• the positioning groove is delimited opposite the front 
face by an annular stop face, the width of which is greater 
than that of the front face; 

• the axial length of the groove separating the front face 
from the stop face is selected in order to seat one or more 
elastic retaining rings; 

• the positioning groove is axially separated from the 
splines of the shaft of the starter drive assembly by a 
conically shaped segment of shaft, the diameter of the side 
of the splines being less than the diameter near the front 
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face of said groove. 

Summary description of the drawings 

Other advantages and characteristics will be seen more 
clearly from the following description of a mounting method 
according to the invention, given by way of non-limiting 
example, and represented in the attached drawings in which: 

• figure 1 shows a cross sectional view of the starter 
drive assembly of a starter of the prior art; 

• figure 2 is a detailed view of the retaining ring com- 
prising the rear stop of the starter drive assembly shaft; 

• figure 3 is a diagrammatic half-view in cross section and 
in larger scale of part of the starter drive assembly shaft 
allowing the implementation of the mounting method accord- 
ing to the invention; 
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• Figures 4 and 5 represent views identical to that of fig- 
ure 1, illustrating the steps according to the invention of 
mounting the retaining ring, in the event of no access to 
the positioning groove according to figure 3. 

Description of an example of embodiment according to the 
invention 

In figures 3 to 5, the same reference numbers will be 
used to designate similar or identical parts to those in 
figures 1 and 2. 

With reference to figure 3, the positioning groove 23 
of the shaft 17 of the starter drive assembly is axially 
separated from the inner splines 15 by a segment of shaft 

27 with a progressive, such as conical, cross section. The 
diameter Dl of the shaft segment 27 of the side of the 
splines 15 is less than the diameter D2 near the front face 

28 of the groove 23. The front face 28 is appreciably per- 
pendicular to the longitudinal axis of the shaft 17, but 
can also be sloped and can have a non-rectilinear profile. 

The diameter Dl of the shaft segment 27 is close to the 
diameter acceptable by the retaining ring without elastic 
deformation of said ring. Preferably, the diameter Dl is 
equal to the diameter D3 of the bottom of the groove 23 
recommended by the manufacturer of the ring. 

Opposite the front face 28, the groove 23 is delimited 
by an annular stop face 29, the width of which corresponds 
to the difference of the diameters D4 and D3. This width is 
sufficient to resist the axial thrust due to the return of 
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the starter drive assembly to rest position, and is greater 
than the width of the front face 28 corresponding to the 
difference of diameters D2 and D3. Advantageously, the face 
29 pertains to an increased thickness that the shaft 17 has 
for attaching it to the satellite holder 14b. This in- 
creased thickness is of a greater diameter than that of the 
segment 27. 

The radial mounting area of the elastic retaining ring 
21 is accomplished in a first step in the axial space d 
situated between the protrusion 26 and the end of the 
splines 15. This space d allows the insertion of the ring 
21 on the accessible part of the shaft segment 27. 
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Figure 4 illustrates this first step of inserting the 
retaining ring into the accessible space. The ring 21 is 
simply pushed radially onto the shaft segment 27, as in 
figure 1. The protrusion 26 does not hinder this mounting 
operation. Advantageously, as can be seen in figures 4 and 
5, the protrusions 26 do not all have the same shape. Some 
of these protrusions are shorter to reduce still more the 
axial length of the shaft 17 and to allow the easy mounting 
of the circlips. 

To transfer the retaining ring 21 into the positioning 
groove 23 beneath the protrusion 27 , the starter drive as- 
sembly 10 is moved in the direction of the arrow Fl so that 
the rear end 25 of the bushing 18 axially pushes the ring 
21 along the shaft segment 27 toward the reducer 13 until 
engaging it in the positioning groove 23. It is thus possi- 
ble to insert the retaining ring 21 in the positioning 
groove 23 located in a private service area with radial ac- 
cess, and without increasing the longitudinal size of the 
starter. As it moves along the shaft segment 27, the ring 
21 opens progressively, then recloses when it falls into 
the groove 23. 

Obviously, without going beyond the scope of the inven- 
tion, the protrusions 26 can consist of any construction 
other than elastic bumpers (for example, made of elastomer) 
or of plastic intended to cooperate with the housing of the 
starter. For example, it could be a projection from the 
outer ring of the speed reducer. Protrusion should be un- 
derstood as any device that prevents direct radial access 
to the groove 23 intended to seat the stop 21. 
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